a’ European Patent Office

Europaisches Patentamt ‘ ‘llm

Office européen des brevets @) Publication number: 0 454 977 B1
@) EUROPEAN PATENT SPECIFICATION
Date of publication of patent specification : 6D Int. c1.t: HO1R 23/70, HO1R 13/41

30.08.95 Bulletin 95/35
@ Application number : 91104048.3

@2) Date of filing : 15.03.91

Electrical plug connector with contact strips embedded in an insulator plate for use on circuit board.

EP 0 454 977 B1

Priority : 16.03.90 JP 26162/90 @ Inventor : Koike, Kazumasa, c/o Japan
Aviation Electronics
Industry, Limited,
Date of publication of application : 21-6, Dogenzaka 1-chome
06.11.91 Bulletin 91/45 Shibuya-ku, Tokyo (JP)
Inventor : Suzuki, Keiichiro, c/o Japan Aviation
Electronics
Publication of the grant of the patent : Industry, Limited,
30.08.95 Bulletin 95/35 21-6, Dogenzaka 1-chome

Shibuya-ku, Tokyo (JP)
Inventor : Sunano, Hironori

Designated Contracting States : 4-3-13, Tezukayamaminami
DE GB Nara-shi, Nara (JP)

References cited : Representative : Priifer, Lutz H., Dipl.-Phys.
EP-A- 0 101 539 Harthauser Strasse 25d
EP-A- 0 112 705 D-81545 Miinchen (DE)

@ Proprietor : JAPAN AVIATION ELECTRONICS
INDUSTRY, LIMITED
21-6, Dogenzaka 1-chome
Shibuya-ku Tokyo (JP)
Proprietor : SHARP KABUSHIKI KAISHA
22-22 Nagaike-cho
Abeno-ku
Osaka-shi Osaka 545 (JP)

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been
filed until the opposition fee has been paid (Art. 99(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 454 977 B1 2

Description

Background of the Invention:

The present invention relates to an electrical plug
connector according to the preamble of claim 1, and
more particularly relates to a male or plug connector
mounted on a circuit board.

A plug connector of another type comprises an in-
sulator housing to be mounted on a circuit board and
a plurality of pin contacts secured to the insulator
housing. The pin contacts are arranged at intervals
and project from the insulator housing to thereby
mate with female or socket contacts of a socket con-
nector.

When it is requested or demanded to make the
plug connector small and/or increase the number of
pin contacts, each pin contact must be small sized or
become thin. This results in that each contact pin is
readily deformable by a decreased force applied
thereto.

Therefore, the plug connector has difficulty in use.

An electrical plug connector according to the pre-
amble of claim 1 is described in EP-A-0 112 705. The
electrical plug connector described is made of a
moulded plastic housing holding a plurality of electri-
cal contacts which are retained in the housing by con-
tact at the rear with an abutment moulded in the hous-
ing and at the front by spring tines co-operating with
an abutment.

Accordingly, it is an object of the present inven-
tion to provide an electrical plug connector which is
easy in use and simple in structure. It is another ob-
ject of the present invention to provide an electrical
plug connector which plug contacts are small-sized
without resulting in deformability.

This object is solved by an electrical plug connec-
tor as is specified in claim 1.

Preferred embodiments of the electrical plug
connector are given in the subclaims.

Brief Description of the Drawings:

Fig. 1 is a front view of a conventional plug con-
nector used on a circuit board;

Fig. 2 is a perspective view of a plug connector
according to an embodiment of the presentinven-
tion;

Fig. 3 is a sectional view taken along a line A-A’
in Fig. 2;

Fig. 4 is a sectional view taken along a line B-B’
in Fig. 2;

Fig. 5 is a sectional view taken along a line C-C’
in Fig. 2;

Fig. 6 is a sectional view taken along a line D-D’
in Fig. 2;

Fig 7 is a perspective view of the plug connector
mounted onto a circuit board;
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Fig. 8 is a perspective view of a plug connector
according to another embodiment of the present
invention;

Fig. 9 is a sectional view taken along a line E-E’
in Fig 8; and

Fig. 10 is a sectional view taken along a line F-F’
in Fig. 8.

Description of Preferred Embodiment

Referring to Fig. 1, a conventional plug connector
100 includes an electrically insulating housing 101
and contact pins 102 having the same form as each
other and secured at equal intervals in parallel with
each other into the housing so that the contact pins
are separately erected and projected from the hous-
ing. The conventional plug connector has a problem
described in the preamble.

Referring to Fig. 2, the plug connector 10 com-
prises a hard orrigid insulator body 1 made of an elec-
trically insulating material and contact strip members
3, 4, 5 and 6 of an electrical conductor embedded in
the insultor body 1.

In detail, the insulator body 1 is an insulator plate
which comprises a mating portion 11 for mating with
a socket connector (not shown) and a mount portion
12 for mounting the connector onto a circuit board (31
in Fig. 7). The insulator body 1 has a surface 2 extend-
ing over the mating portion 11 and the mount portion
12. The insulator plate 1 has an opposite surface 7
which has a stepped portion 13 so that the thickness
of the mount portion 12 is smaller than the mating por-
tion 11.

In the surface 2 of the mating portion 11, a plur-
ality of grooves 14, 15, 16 and 17 are formed in par-
allel with each other which extend to the mount por-
tion 12. The grooves 14-17 are curved and deflected
in different directions in the mount portion 12.

The contact strip members 3, 4, 5 and 6 are fitted
and fixedly disposed in the grooves 14-17, respec-
tively, and are therefore juxtaposed with each other,
and dispersed at the mount portion 12 and led out
from the mount portion 12 in different directions. The
contact strip members 3, 4, 5 and 6 have tip portions
3e, 4e, 5e and 6e projecting out from the end portion
of the insulator body 1, which are electrically connect-
ed to the circuit board.

Referring to Figs. 3, 4, 5, and 6 in addition to Fig.
2, contact strip members 3, 4, 5 and 6 are fitted into
grooves and embedded in the insulator plate 1 to
nearly a half of the thickness of the plate 1 so that
each of contact strip members 3-6 has a contact sur-
face which is generally exposed and disposed at the
same level of the surface 2 of the insulator plate 1.

In the shown embodiment, the contact strip mem-
bers 3-6 generally have cross-sectional areas as
shown at 3a-6a and 3c-6¢ which are set at optimal
values for minute electrical current signals which flow



3 EP 0 454 977 B1 4

through these contact strip members. Since those
contact members 3, 4, 5 and 6 have no useless width,
the interval between them is reduced so that the plug
connector 10 is made compact.

The contact members 3, 4, 5 and 6 are partially
formed thin or small-sized at portions 3b-6b shown in
Fig. 4 and at portions 3d-6d. That is, each of those
thin portions 3b-6b and 3d-6d is reduced by nearly a
half of the width at a half of the thickness is increased
so that the section is formed in the inverted T shape
as shown in Fig. 4. Each of grooves are also formed
in the inverted T shape at portions corresponding to
thin portions 3b-6b and 3d-6d of the contact strip
members 3-6. The thin portions 3b-6b and 3d-6d act
as hooks to prevent the contact members 3, 4, 5 and
6 from floating up from the insulator plate 1.

Referring to Fig. 5, the insulator plate 1 has a dent
portion 8 extending in the direction of the width of the
insulator plate 1 in the surface 2 so that the contact
strip members 3, 4, 5 and 6 have portions 3¢, 4c¢, 5¢
and 6c¢ extending or projecting from the dent portion
8. For that reason, even if the dimensions of the in-
sulator plate 1 are inconstant, the surface of the pro-
jection portions 3c, 4¢, 5¢ and 6¢ of the contact strip
members 3, 4, 5 and 6 are prevented from being com-
pletely embedded within the insulator plate 1. As are-
sult, the projection portions 3c, 4¢, 5¢ and 6¢ of the
contact members 3, 4, 5 and 6 can reliably be in con-
tact with socket contacts.

Referring to Fig. 7, the plug connector 10 is
mounted on a circuit board 31. In that state, the mount
portion 12 of the plug connector 10 is mounted on the
circuit board 31. The step portion 13 is engaged with
an edge of the circuit board 31. The mating portion 11
projects outward from the edge of the board for mat-
ing with the socket connector. The projecting tip por-
tions of the contact strip members 3, 4, 5 and 6 are
connected by soldering on tabs 33 at the ends of cir-
cuit pattern lines 32 provided on the circuit board 31.

Referring to Figs. 8, 9, and 10, description will be

directed to a plug connector according to another em-
bodiment of the present invention. The plug connec-
tor comprises similar parts designated by like refer-
ence numerals.
In the plug connector 10’, the mount portion 12 has
thickness which is larger than that of the mating por-
tion 11. Namely, the insulator plate 1 has a step be-
tween the mating and the mount portions 11 and 12
on the opposite surface 7 thereof.

Each of the contact strip members 3, 4, 5, and 6
has a first surface and a second surface opposite to
the first surface. The first surface of each of the con-
tact strip members 3, 4, 5, and 6 is generally exposed
and extends from the mating portion 11 to the mount
portion 12 along the surface 2 of the insulator plate 1
as will become clear from Fig. 8.

The second surface of each of the contact strip
members 3, 4, 5, and 6 is generally exposed at the
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mating portion 11 and extends along the opposite sur-
face 7 of the insulator plate 1 as will be understood
from Fig. 9. However, the insulator plate 1 completely
covers the second surface of each of the contact strip
members 3, 4, 5, and 6 only at the mount portion 12
as will become clear from Fig. 10.

Claims

1. An electrical plug connector (10) for use together
with a socket connector for electrically connect-
ing circuit boards (31) with each other, compris-
ing:

a hard insulator body having a mount por-
tion (12) for mounting said plug connector (10)
onto the circuit board (31) and a mating portion
(11) integrally formed with said mount portion (12)
for mating with said socket connector,

said insulator body having a plurality of
parallel grooves (14, 15, 16, 17);

a plurality of contact strip members (3, 4,
5, 6) of an electrical conductor which are fitted
and fixedly disposed in said grooves (14, 15, 16,
17), respectively,

each of said contact strip members (3, 4,
5, 6) being led out of said insulator body through
said mount portion (12) to thereby provide a con-
necting portion (3e, 4e, 5e, 6e) for being electri-
cally connected to the circuit board (31);

characterized in that said insulator body is
an insulator plate (1) comprising a mount plate
portion as said mount portion (12) and a mating
plate portion as said mating portion (11),

said insulator plate (1) having a surface (2)
in which said grooves (14, 15, 16, 17) are formed,

each of said grooves (14, 15, 16, 17) ex-
tending over said mating plate portion (11) and
said mount plate portion (12).

2. An electrical plug connector (10) as claimed in
claim 1, wherein each of said contact strip mem-
bers (3, 4, 5, 6) has small-sized thin portions (3b,
4b, 5b, 6b, 3d, 4d, 5d, 6d) which are spaced apart.

3. An electrical plug connector (10) as claimed in
claim 1, wherein each of said contact strip mem-
bers (3, 4, 5, 6) has a contact surface which is
generally exposed and disposed at the same lev-
el of said surface (2).

4. An electrical plug connector (10) as claimed in
claim 1, wherein said surface (2) is formed with
a partially dent portion (8) so that each of said
contact strip members (3, 4, 5, 6) partially pro-
jects from said dent portion (8).

5. An electrical plug connector (10) as claimed in
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claim 1 or 2, wherein each of said contact strip
members (3, 4, 5, 6) has a section of an inverted
T shape at each of said small-sized thin portions
(3b, 4b, 5b, 6b, 3d, 4d, 5d, 6d), each of said
grooves (14, 15, 16, 17) having a section of the
inverted T shape at portions corresponding to
said small-sized thin portions (3b, 4b, 5b, 6b, 3d,
4d, 5d, 6d) of each of said contact strip members
(3, 4,5, 6).

An electrical plug connector (10) as claimed in
claim 1, wherein said insulator plate ( 1) has a
step portion (13) on an opposite surface (7) so
that said mount portion (12) has a thickness
smaller than that of said mating portion (11).

An electrical plug connector (10) as claimed in
claim 1, wherein said insulator plate (1) has a step
portion (13) on an opposite surface (7) so that
said mount portion (12) has a thickness larger
than that of said mating portion (11).

Patentanspriiche

1.

Elektrischer Steckverbinder (10) zur Verwen-
dung zusammen mit einem Buchsenverbinder
zum elektrischen Miteinanderverbinden von Lei-
terplatten (31), umfassend:

einen Hartisolatorkbrper mit einem
Anbringabschnitt (12) zum Anbringen des Steck-
verbinders (10) auf der Leiterplatte (31) und ei-
nem einstiickig mit dem Anbringabschnitt (12) ge-
bildeten Verbindungsabschnitt (11) zum verbin-
den mit dem Buchsenverbinder, wobei

der Isolatorkorper eine Mehrzahl von par-
allelen Nuten (14, 15, 16, 17) aufweist;

eine Mehrzahl von Kontaktstreifenteilen
(3, 4, 5, 6) aus einem elektrischen Leiter, welche
in den entsprechenden Nuten (14, 15, 16, 17) ein-
gepaRt und fest angeordnet sind, wobei

jedes der Kontaktstreifenteile (3, 4, 5, 6)
durch den Anbringabschnitt (12) hindurch aus
dem Isolatorkdrper herausgefiihrt ist, um da-
durch einen Verbindungsabschnitt (3e, 4e, 5e,
6e) vorzusehen, der mitder Leiterplatte (31) elek-
trisch verbunden ist;

dadurch gekennzeichnet, daf® der Isolator-
kérper eine Isolatorplatte (1) ist, welche einen
Anbringplattenabschnitt als Anbringabschnitt
(12) und einen Verbindungsplattenabschnitt als
Verbindungsabschnitt (11) umfalt, wobei

die Isolatorplatte (1) eine Oberflache (2)
aufweist, in welcher die Nuten (14, 15, 16, 17) ge-
bildet sind, wobei

jede der Nuten (14, 15, 16, 17) Uber den
verbindungsplattenabschnitt (11) und den
Anbringplattenabschnitt (12) verlauft.

10

15

20

25

30

35

40

45

50

55

2. Elektrischer Steckverbinder (10) nach Anspruch

1, bei welchem jedes der Kontaktstreifenteile (3,
4, 5, 6) diinne Abschnitte mit kleiner Gré3e (3b,
4b, 5b, 6b, 3d, 4d, 5d, 6d) aufweist, die vonein-
ander beabstandet sind.

Elektrischer Steckverbinder (10) nach Anspruch
1, bei welchem jedes der Kontaktstreifenteile (3,
4, 5, 6) eine Kontaktoberfldche aufweist, die im
allgemeinen freigelegt und auf demselben Ni-
veau der Oberflache (2) angeordnet ist.

Elektrischer Steckverbinder (10) nach Anspruch
1, bei welchem die Oberflache (2) mit einem teil-
weise eingekerbten Abschnitt (8) gebildet ist, so
dal jedes der Kontaktstreifenteile (3, 4, 5, 6) aus
dem eingekerbten Abschnitt (8) teilweise vor-
steht.

Elektrischer Steckverbinder (10) nach Anspruch
1 oder 2, bei welchem jedes der Kontaktstreifen-
teile (3, 4, 5, 6) einen Abschnitt mit einer Form ei-
nes umgekehrten T in jedem der diinnen Ab-
schnitte mit kleiner GréRe (3b, 4b, 5b, 6b, 3d, 4d,
5d, 6d) aufweist, wobei jede der Nuten (14, 15,
16, 17) einen Abschnitt mit der Form eines umge-
kehrten T in Abschnitten hat, welche den diinnen
Abschnitten mit kleiner Grée (3b, 4b, 5b, 6b, 3d,
4d, 5d, 6d) von jedem der Kontaktstreifenteile (3,
4, 5, 8) entsprechen.

Elektrischer Steckverbinder (10) nach Anspruch
1, bei welchem die Isolatorplatte (1) einen Stu-
fenabschnitt (13) auf einer gegeniiberliegenden
Oberflache (7) hat, so dall der Anbringabschnitt
(12) eine Dicke aufweist, die kleiner als diejenige
des Verbindungsabschnitts (11) ist.

Elektrischer Steckverbinder (10) nach Anspruch
1, bei welchem die Isolatorplatte (1) einen Stu-
fenabschnitt (13) auf einer gegeniiberliegenden
Oberflache (7) hat, so dall der Anbringabschnitt
(12) eine Dicke aufweist, die gréRer als diejenige
des Verbindungsabschnitts (11) ist.

Revendications

Connecteur a fiche électrique (10) utilisable en
combinaison avec un connecteur a alvéole, arac-
corder électriquement des cartes a circuits (31)
I'une a l'autre, comprenant:

un corps isolant dur a une partie de mon-
tage (12) a monter ledit connecteur a fiche (10)
sur ladite carte a circuits (31), et une partie d’ac-
couplement (11), qui estformée, de fagon intégra-
le, a ladite partie de montage (12) pour I'accou-
plement audit connecteur a alvéole,
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ledit corps isolant présentant une pluralité
de rainures paralléles (14, 15, 16, 17);

une pluralit¢é des éléments a bande de
contact (3, 4, 5, 6) en un matériau conducteur
électrique, qui se mettent sur et sont disposés, de
fagon fixe, dans lesdites rainures (14, 15, 16, 17)
respectives,

chacun desdits éléments a bande de
contact (3, 4, 5, 6) étant passé en dehors ledit
corps isolant a travers ladite partie de montage
(12), en formant une partie de connexion (3e, 4e,
5e, 6e) pour établir une connexion électrique ala-
dite carte a circuits (31);

caractérisé en ce que ledit corps isolant
est une plaque isolante (1) qui comprend une par-
tie a plaque de montage en tant que ladite partie
de montage (12) ainsi qu’une partie a plaque
d’accouplement en tant que ladite partie d’accou-
plement (11),

ladite plaque isolante (1) présentant une
surface (2) dans laquelle sont formées lesdites
rainures (14, 15, 16, 17),

dont chacune (14, 15, 16, 17) s’étend sur
ladite partie a plaque d’accouplement (11) et la-
dite partie a plaque de montage (12).

Connecteur a fiche électrique (10) selon lareven-
dication 1, dans lequel chacun desdits éléments
a bande de contact (3, 4, 5, 6) présente des par-
ties minces a petites dimensions (3b, 4b, 5b, 6b,
3d, 4d, 5d, 6d) écartées I'une de l'autre.

Connecteur a fiche électrique (10) selon lareven-
dication 1 ou 2, dans lequel chacun desdits élé-
ments a bande de contact (3, 4, 5, 6) présente
une surface de contact qui est essentiellement
mise a nu et disposée au méme niveau que ladite
surface (2).

Connecteur a fiche électrique (10) selon lareven-
dication 1, dans lequel ladite surface (2) est for-
mée a présenter une partie partiellement a dent
(8), de fagon que chacun desdits éléments a ban-
de de contact (3, 4, 5, 6) fait saillie, en partie, de
ladite partie a dent (8).

Connecteur a fiche électrique (10) selon lareven-
dication 1 ou 2, dans lequel chacun desdits élé-
ments a bande de contact (3, 4, 5, 6) présente
une section transversale sous forme d'un T inver-
se a chacune desdites parties minces a petites
dimensions (3b, 4b, 5b, 6b, 3d, 4d, 5d, 6d), pen-
dant que chacune desdites rainures (14, 15, 16)
a une section transversale sous forme d’'un T in-
verse a des parties qui correspondent auxdites
parties mines a petites dimensions (3b, 4b, 5b,
6b, 3d, 4d, 5d, 6d) de chacun desdites éléments
a bande de contact (3, 4, 5, 6).
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6. Connecteur afiche électrique (10) selon la reven-

dication 1, dans lequel ladite plaque isolante (1)
est prévue d’'une partie & gradins (13) sur une
surface (7) opposée, de fagon que ladite partie
de montage (12) présente une épaisseur plus pe-
tite que celle de ladite partie d’accouplement

(11).

Connecteur a fiche électrique (10) selon la reven-
dication 1, dans lequel ladite plaque isolante (1)
est prévue d’'une partie & gradins (13) sur une
surface (7) opposée, de fagon que ladite partie
de montage (12) présente une épaisseur plus
grande que celle de ladite partie d’accouplement

(11).
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